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organisms. Proteins may be split into peptones, these in turn into
peptids, and these into amino acids. The amino acids may be hy-
drolyzed into a number of end products such as CO*, NHS, and
CH4. Other products of protein cleavage are commonly recognized
as hydrogen sulphide, phenol, skatol, mercaptans, and indol. The
process by which proteins are disintegrated is called proteolysis.
The hydrolysis of proteins to peptones is known as peptonization.
This process is commonly recognized in the laboratory by the
digestion of gelatin or litmus milk. The enzyme pepsin brings
about peptonization of proteins in the stomach. In nature the
process is observed in the decay and putrefaction of all organic
material. The splitting of peptones to ammonia is called ammonifi-
cation. All of the above steps in the decompositions of proteins are
of great importance in the nitrogen cycle as will be shown later.
All bacteria are not able to use proteins as a source of food,
but may use peptones, amino acids, and nitrogen. Many of the
pathogenic bacteria are not able to grow except in the presence of
proteins, but they do not produce any marked change in the medium.
Still others not only grow in proteins but convert them into the
various products described above. These organisms may be aerobic
or anaerobic; most of them are sporeforming. Bacillus subtilis is a
typical example of the aerobic, sporeforming, proteolytic bacilli.
The action of this organism is easily demonstrated in the laboratory
by the hydrolysis of gelatin and milk. Many of the anaerobic bacilli
are actively proteolytic. Probably the most active, on animal tissue
at least, are Clostridium histolyticum and Clostridium sporogenes.
Cultures of these organisms may be used to advantage in macerating
tanks where tissues are removed from bones. Such organisms are
active in decomposition of dead animals and other organic matter.
Some anaerobic bacteria are able to utilize amino acids and
in the process of decarboxylation, in which carbon dioxide is elimin-
ated, form an amine. Such amines are commonly called ptomaines.
Some of the amines, such as putrescine and cadaverine, have ex-
tremely disagreeable odors. Odors of decomposition have been
connected with disease since the time of Hippocrates, and it is
apparent that such products as ptomaines would be incriminated;
hence, the term ptomaine poisoning is a familiar one. A few amines
are poisonous, for example, histamine, which is derived from the
amino acid, histidine. Histamine is incriminated in anaphylactic
reactions and, according to present-day theory, is responsible for
the reaction. Most of the ptomaines, however, do not reach a suffi-
cient concentration in food materials to cause the severe illness
commonly called ptomaine poisoning.
The proteolytic activity of bacteria is used as a basis for dif-
ferentiation and classification. Many of the end products of pro-